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nsT THE UNFTED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of Martin ct al. Confinnadon No. 7329 

Serial No. 1 0/601 ,75 7 Group Art Unit: 1 625 

Filed 06/24/2003 Examiner: Owens 

For SULFONAMIDE CANNABlNOm AGONISTS AND ANTAGONISTS'' 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3-1450 

DECLARATION UNDER 37 C.F,R. 1.131 and/or 1.132 

Sir: 

Bilty R, Martin declares as follows: 

L f am an inventor on the above-referenced patent application which is for an invention 
for which an Invention Disclo&ui^ was prepared for my signature, which I signed March 26, 
2002, and submitted to Virginia Commonwealth Univeraity (VCU)'s Technology Transfer office. 
A copy of the Inv^tioR Disclosujv is attad^ hex^o. 

2. 1 hold the positions of Louts and Ruth Hams Professor, and Chan: of Phaimscology 
and Toxicology at Virginia Commonwealth University. 

3. As reported in paragraph 12 of the Invention Disclosure, at the time my co-in ventors 
and I were submitting an abstract for presentation at a scientific meeting July \2AA^ 2002, which 
was the ICRS 12"" Annual Symposium 00 the Cannabinoids, at Pacific Grove^ California. The 
abstract titled *' Agonists and Silent Antagonists in a scries of Cannabinoid Sutfonamides^* that 
the Examiner has proviided and that is by Bitty R. Martin et at., is the abstract to which I wa.^ 
refctring in my Invention Disclosure. In my academic fields it is customary to share and 
disseminate infomiation about one's inventions and discoveries with non-inventors in an 
academic setting. Adding others who are non-inventors on an abstract is one way of doing so. 
Lesley A, Stevenson, Christopher S. Breivogcl, W. Williams and Anu Mahadcvan were named 
on the July 2002 abstract and derived their knowledge of the invention documented in my March 
2002 Invention Disclosure through Ra7:dan. Pertwee and/or me. 
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4. I fynhcr declare that all statements made herein of my own toowlcdge are true and 
that all statement made on information and belief a« believed to be tnie; and further that these 
rtatements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1 001 of TiUe 1 8 of the United States 
Code, and that such willful false statements may jeopaidize the validity of the above-refo^nced 
application and any patent Issuing thereon. 



Date 




BKIfR. Martin 
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Name 



Confidential Information 
Virginia Commonwealth University 
Invention Disclosure 



03/76/02 



Invemorfs) ^^jl^^^ V^"?^ 
VCU Invention No. ^<?^ - ^ 
Original 



Modification 
Date Received 



E C b (I W f b 



/,yn.m ,nuy hoJ.o «... ,^„ducL, c>,d process,,. ar,d may Mng research supper, a 
Pleasn use this f iirm koih for an initial Jhclnsure ,m,i fr., r,,- / 

r,l.ddisdasur.. I>t,asc rLor,d,o a// J7 '"PP'^'"^,^c,ry or changed informoilo,, to apr^iomW 

The Inventions 

I. Titk oj ihc Imcmion: Hulfonamldc <.'annabtn<,kt agonlsa and atuago^n 
J. What is novt:/ or linusiwl aboul this iinicniinnv w.^.- •« j <r i- 

ad^ximafn-s? '"^^""on. Hf»y docs ,t dfffkr/ron, pre«ni Ui;hr,ologyy mo/ am its 

The ...OS., .cchno.o,y is SR M. w.ic. is a p>..o.e and s.n,ctu.n, disnac ^.e p«,..co.pou„.. 
» „5« J« v„„ /«A-5ff<r./i>r r/if /mv«,W,. A.>,A ,hefi,rure? 

vnniting. The antagcm-sw l«,%c the iidv.-.nta'.c of lacfcta^nv^^™ ? ^m* 



I 
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^^"'^ 03^6/02 

7. //as any com men- hi interest />evn s/wwn in the hw^nfion? Please give company and mdMdual's names, and 

jjjn'sse^ i/\i\vih//>/i\ 
NO' 

.9. ^V/ta/ uihr companitts or industry ^-oups mighs be interested in this imfention, and why? 

BTG. Ofganon and GW Pharmaceuticals, pic for the therapeutic reasons discussed above. Companies such as 
Tocris might w^ani to add it to ihcir chemical catalog, however, this strategy should be our last resort. 

<l />lcus<' comment on any prefitvnces ar ideas you have for a gotniway to commercialize this invention. 

1 0. What uddidunal u ork is needed to Mnss the inveniicn to a licensable stale? Please estimate times and cost. 

The pharmacolnxical properties of these compounds need 10 be established in a wide ranee of in vivo and in vitro 

models. 

/ /. Has tht^ inveniicn bi-nn described in a "publication " (journal arrkles. abstracts, news stories, amdtal/csj'^ Please 
provide details including dates and copies of written material 

No. 

.2 SLSf/"" ^''^''^^'^^ ''''' ^ '^'"'^^^^ ^'^^"^ P''''''^^ approximate date and any abstract, manvscript 

Wc are submiiting an abstract for presentation at a scientific meeting Juiy 12=14. 
/i. Dates of record, demonstrable Jrom lab notebooks, correspondence etc.: 

• /Mfiicst cnntxpdon: 6/28/91 

• First disclosure date: 10/29/96 

• Fir^t disclosure to whom: NIH grant application 

• First reduction to practice: Organix notebook no. 149, page 191, 197. Synthesis of 0-199 1. 
N, Please list all sources of support contributing to this invention (give account numbers); 

• ( n ivvrsity fumis {DcfH . etc} : 

• Sponsor^'d funds: NIDA grants DA-05^88 and DA-03672. 
• 

• The Invcntor($) (Complete naoy needed). 

BILLY R. MARTIN 
SSN: ^^^^^ 

l-Ot'lS AM) Rl; ni HARRIS PROFESSOR AND CHAIR 

l'» rAKM A( 01 I Hi Y A I OXICOLCXjY 
Hox- 980613 
P/ione: 804-828-8407 

■^<^rcxs: 410 NORTH 12^ S l REET, RICHMOND, VA 232 19-0613 

K-muii .UJnrs. m:uiinh</hsc.N':u.H;du 

Hnm^ Uf/rrsi 2406 ST RKOIS DRIVE. RICHMOND, VA 23236 

Homir /"hont: Sa4.27f,-:J82 • ^ / • 

% Ci,n(rihuihn rf> mv.'ntion: Sir.nanire: l^ ^(^ fv ) ^ ^'''^'-^ Q^tr 

J 
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Name 



E-mail Address, mvUnb@hfie.vcu.64ti 
HommAddttsr. 2406 ST R£OC$ DWv'fii^l 

Homefhontr, &04>276-7482 
% ConjTibunon to invenUcn; 




►.VA 23236 



SSN: 
Title: 
FHoht: 
Addrus\ 
E-mcril Address: 
Horn Addrcsr 
Home Phone: 



RAJfCRA2)AN 



CZO, 

781-932-4142 

<»GANIX. INC, 240 SALEM STMET, WCWRM, HA Ot«01 

riucdaork(^Lcom 

34 SALT ISLAND RD, O-OUCESTER. MA 01930 



Name: 

SSN: 

r*ttt\ 

Address: 
E-mail Addrttsj: 
Horn Address: 

Jf0me Fhaa^: 

% Ci^ntrtfyuiion to imteniiOH 



RDSerfertwee 



6-' 



Stgnaturt'. 



Oatr. 



Administrative CMification 

} 6. (lobe completed b/Departmeni Chasman. Pro^ 
docrumtni To the Offy£ of Technology Ttan^tf)^ Ih 



Director, or other Supcr/hor before submitting 
. - ' / rry^tdthe u^dmationprcvidBdabQs^, with 

particulat reftrenpi 10 the source(s) affimds contttbuttng^ to the i>t)fentlon. TOy4m best Of my fmowieOge, I 
believe the obo^ statement to be accurcte. / / 

BILLY MARTIN j/ / 
LOmS AND RXmi HA^j4S PROFESSOR k CHAIR^praARMACOLOCT/TOXlO^ 



Nante\ 



Tiilt : / 
Sigtiature; 



£699 CCe X9L XV4 6230 
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'ib/ 83/ 2002 11: 17 



♦ 04-122* 



BIOMEO SCI UNIV 



PAGE 02 



Momi -i^^ '. 24Qtf ST »E01S DRJVE, RICHMOND. VA 23236 

/ftfW.'^I^J 804-27«-74t2 




03/26/02 




781-932-4142 

OROANIX, mc„ 240 SAUM STR££T. WOBURN. Ma 0180 1 
razdfeittk(g)Aal.cooi 

34 SALT ISLAND RO., GLOUCESTER, MA 01930 
97B-283-8I85 



Signasurr. 



ROGER G. PERTWEE 

PROFESSOR OF NEUROPHARMACOtOOY 
01224-273040 

INSTTTUTE or MEDICAL SCTENCES, LTUVBRSITY OF ABERDEEN. 
FORBStERHU, ABERDEEN Afl25 2ZD. UK 

24. VCANOR PLACE. CULTS. ABERDEEN ABI5 ^QN. UK 




fctor. 



Oihtr Sup^txor before submittmg 
profsHded above, wUh 
iitvemtOfuXo ike bai of my knowkd^ / 



■.life 
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^''""^^ 03/^26/02 



Administrative Certification 

16. (To be completed by DeparmeM Chairman, Program Director, or ofher Sufiervisor bti/ore submiUmg 
document to tha Office of Technology Transfer), I have reviewed the information provided above, with 
particular reference to thv yource(s) offitnds contribuiing to the invention. To the best of my know/edge. / 
Micve the above statenwnt to hv acxurate. - 

Sumc: H,H. Nc\\somc, Jr., MO 

Title: Dc«in, Schoul nf Medicine 
Sii^nuiure: ^ ^A. tOjUaJSuA . {V-/- 

OiJte: , 2002 




n -0-7 
iti-0-7 

n and m can be the same or different 
R, - H, alkyl» phenyl, susdtuted phenyl 
R2 and R3 are any of H, alkyl 

R - alkyl (C, to C7), cycloalkyl, phenyl, hydroxy, alkyl hydroxy, subsisted phenyl and 
CH2X where X H. CI, Br, I, F ' 
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Development of sulfonamides as agonists and "silent" antagonists. 

It has been well established that the alkyi side chain of tctrahydrocannabinoids is critical 
for this class ot compoiinds to produce their agonists effects. In addition, there have been 
numerous alterations in the side chain as a means of further exploring its role in 
cannabinoid action. ° 

In an effort to extend the structural requirements for agonist effects, we incorporated a 
sulfonamide moiety into the side chain. .Moreover, a sulfonamide moiety has been 
known to impart antagonistic activity in some classes of compounds Known 
cannabmoid antagonists also elicit inverse agonism. Therefore, there is a need to develoD 
a cannabinoid antagonist lacking inverse agonists properties, or so called "silent" 
antagonists. 

Dicoiporation of a ethyl and phenyl substimted sulfonamide into the terminal position of 
a dimethylpeny] side chain of A«-THC resulted in analogs 0-21 13 and 0-2048 80^ 
compounds exhibited high affinity for both cannabinoid receptor subtypes (Fie 1) 
Additionally, both compounds were potent cannabinoid agonists as determined in ihe 

mouse tetrad test. TTie ED50 S (mg/kg) for producing sedation, analgesia and 
hypothermia following i.v. administration in mice are presented in Fig. 1 However 
changing the side chain to a hex.2-yne with a sulfonamide substitution at the tenniiial 
carbon resulted m a separation of pharmacological properties. An ethyl and butyl 
subsiituent on the sulfonamide resulted in analogs 0-1991 and 0-1993 that had moderate 
affinity lor the CBl receptor and moderate to low pharmacological agonist potency in the 
.nouse tetrad tests (Fig. 2). However. O-2050 had a methyl substituent on the ^ 
sulfonamide and had high affinity for both CBl and CB2 receptors. In contrast to all of 
the .ulfonanude analogs, it was only weakly acUve in producing sedation and foiled to 
produce either analgesia or hypothermia at doses up to 30 mg/kg. 

'^ynT' ^'T^'"' ''^K^'-"^^ '"^'^^^"^ °f ^ antagonist. Therefore, we evaluated 
O-2050 m vitro for its ability to block the agonist effects of CP 55 940 a highly 
cfticacious cannabinoid. in the GTPyS binding assay in rat brain tissue. This assay is an 
in vitro functional measure of CBl receptor activation. As seen in Fig. 3, 0-2050 was 
effective >n antagonizing the actions of CP 55,94a-induced activation of GTPyS binding 

^ne in Se GtS'S S'''" """'^S '"^^"^ properties, it was Tamined 
alone m the GTPyS binding assay. The results in Fig. 4. demonstrate that O-2050 failed 

T^Zl hT"' 1'""""*'°" '"^ ^'^'^^^^ '^'^^ •"^^'^^^ Properties in brain. 
^^e extended th^rse observations by examining O-2050 in the mouse vas deferens a 
smooth muscle preparaUon that is regulated by the cannabinoid system. Another' 
cannabinoid agonist. WIN 55,2 1 2. was used to demonstrated inhibition of electrically 
induced comracUons of the mouse vas deferens (open cireles in Fig. 5). In the presence 
or increasing concentrations of O-2050. the actions of WIN 55,212 were antagonized 
TTTl-^u'' °'2050 was found to be a highly potent antagonist with a KB value 
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The results of these serie.« nf c^,^- 

™c can .i to ^ H^^^J:::^-^ ^''«<™">«« of 

potent 
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m WHITHAM, CURTIS, CHRISTOFFERSON & COOK, P.C. 
I " INTELLECTUAL PROPERTY LAW 



MhhaeiE. Wkitham 
Marshall M. Curtis 
Clyde R Christoffmon 
iiobenN. Cook 
C Lamont H^^bitham* 
Mary E Goukt^ 

^of couttSii 
Phikna S. HanJkr 



^Utmd Patent Agents: 

ME.Tjl9t<:ms,?kO 
Olga V, MorJbtu/oua 
Daniti A. Stdnbefg 



FACSTMTLE 

November 8, 2006 



To: Examiner Amelia A. Owens 

GAU 1625 

From: Mary E. Goulet 



Re: Serial No. 1 0/601,757 



TeL No.: 
FAX No.: 

Tel. No.: 
FAX No.: 



(571) 272-0690 
(571) 273-0690 

(703)712-5130 
(703) 712-7557 



Number of Pages (iocluding this cover sheet): 12 
Comments: 

Attached is an additional Declaration Under 37 CFR § 1 . 1 3 1 with date-stamped invention 
disclosure. 
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